CHAPTER VI

WATERTIGHT  CONCRETE

To prevent the passage of water through concrete it is necessary to
have both a watertight material and watertight construction. The
concrete itself may be sufficiently impermeable to prevent the passage
of water through it, and yet there may be leakage at joints or cracks.
Far too often this point is not appreciated.

Permeability. When dealing with l the integral methods of
waterproofing, it should be realised at the outset that the problem
is one of reducing permeability, rather than entirely preventing the
entry of water into,, or passage of water through, the concrete. It
is essentially a question of degree., since a slab of concrete which
might be quite watertight under very low pressures would show
leakage under high pressure. It2 is not so much a matter of
confining the water to its proper channels, as very few concretes
carefully made and cured will show serious loss of water through
percolation. The real need for watertightness is to prevent the
disintegration caused by the freezing of saturated porous concrete
or by the slow breaking down through solution of essential
ingredients.

Glanville has stated that permeability3 may be defined as that
property which permits the passage of a liquid through a material
and is thus distinct from the penetration of moisture into a substance
by means of absorption due to capillary action. Until the liquid has
penetrated through the material the rate of flow results from a com-
bined pressure and capillary action, but when penetration is complete
capillary attraction ceases and the rate of flow depends only on
pressure. This rate of flow is a measure of the permeability of the
material. Permeability must, therefore, be due to the existence of
continuous passages right through the substance, and, in order to
examine the causes of permeability, it is necessary to examine the
nature and formation of these passages.

The first point, which is of fundamental importance in the study
of this subject, is that, for any given concrete, permeability is a
continually varying property, since it is intimately connected with
the condition of the cement For any particular combination of
materials the more complete the hydration has been, the less
permeable the concrete becomes. For this reason in most cases
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